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Abstract
There is a significant burden of hypertension in the United States, which extends to the large and 
growing Hispanic/Latino population. Previous literature suggests that psychosocial factors are 
related to hypertension in Hispanics/Latinos. However, cultural factors unique to this population 
have been largely understudied in this context. The purpose of the current investigation was to 
examine the association of hypertension prevalence with social support and simpatía, a Hispanic/
Latino cultural value emphasizing social harmony. Cross-sectional data from 5,313 adult 
Hispanics/Latinos, age 18 to 75 years, representing multiple heritage groups were collected as part 
of the Hispanic Community Health Study/Study of Latinos Sociocultural Ancillary Study. 
Contrary to predictions, higher social support was related to higher odds of hypertension 
prevalence across models (OR = 1.11, 95% CI: 1.02, 1.22). In the final main effects logistic 
regression model, higher simpatía was related to lower odds of hypertension (OR = .83, 95% CI: .
77, .90). Sex modified the link between simpatía and hypertension, with significant effects for men 
but not women. A 1 SD increase in simpatía was associated with 36% lower odds of hypertension 
in Hispanic/Latino men. The findings suggest that social support was inversely related with 
hypertension prevalence and that simpatía may be a protective cultural characteristic in relation to 
hypertension in the Hispanic/Latino population, but only in men. These results contribute to a 
growing discourse about the role of Hispanic/Latino cultural values in cardiovascular health.
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Hypertension affects approximately one-third of U.S. adults and is a risk factor for coronary 
heart disease and stroke (Go et al., 2013). The literature is replete with data demonstrating 
that hypertension prevalence varies by race/ethnicity, with non-Hispanic/Latino Blacks 
(women: 47.0%, men: 42.6%) having a higher burden than non-Hispanic/Latino Whites 
(women: 30.7%, men: 33.4%; Go et al., 2013). Recent findings from the Hispanic 
Community Health Study/Study of Hispanics/Latinos (HCHS/SOL) suggest that among 
Hispanics/Latinos, 23.5% of women and 25.4% of men are hypertensive (Daviglus et al., 
2012). Although Hispanics/Latinos are the largest and fastest growing ethnic group in the 
U.S. (Ennis et al., 2011), few investigations have evaluated factors associated with 
hypertension in this population.
Numerous demographic (Go et al., 2013) and behavioral risk factors (Huai, Xun, Reilly, 
Wang, Ma, & Xi, 2013; Sesso, Cook, Buring, Manson, & Gaziano, 2008; Virdis, 
Giannarelli, Neves, Taddei, & Ghiadoni, 2010) for hypertension have been identified over 
decades of research. Psychosocial factors also contribute to hypertension risk (Cuffee, 
Ogedegbe, Williams, Ogedegbe, & Schoenthaler, 2014) through influences on the 
sympathetic nervous system, hypothalamic-pituitary-adrenal axis, and the release of 
glucocorticoids and catecholamines into the bloodstream. Social support is a particularly 
relevant psychosocial resource in the context of hypertension, given its wide recognition as 
being protective against poor cardiovascular outcomes (Chida & Hamer, 2008; Uchino, 
Bowen, Carlisle & Birmingham, 2012). There have been only a few studies on this topic in 
Hispanics/Latinos, despite a strong cultural emphasis on social support in traditional 
Hispanic/Latino culture (Almeida, Molnar, Kawachi, & Subramanian, 2009; Caplan, 2007). 
Using data from the 2001–2006 National Health and Nutrition Examination Survey, Bell, 
Thorpe, and Laveist (2010) found that Mexican Americans with high emotional and 
financial social support had lower hypertension prevalence. Another study suggested that 
low family social support related to higher systolic and diastolic blood pressure in Mexican 
American men but not women (McClure et al., 2010). Conversely, one study reported that 
whereas social support is inversely related to hypertension in non-Hispanic/Latino Whites, 
the relationship was not significant for Hispanics/Latinos (Tomaka, Thompson, & Palacios, 
2006). Another study found that Mexican American women living with three or more people 
were more likely to be hypertensive than those who lived alone (33% vs. 70%; Gorman & 
Porter, 2011).
Cultural values related to Hispanic/Latino social life may be relevant to hypertension 
prevalence in this population. Several studies have demonstrated that Hispanic/Latino values 
such as familism relate to physical health outcomes including birthweight (Campos, Dunkel-
Schetter, Abdou, Hobel, Glynn, & Sandman, 2008) and asthma (Abdou, Dominguez, & 
Myers, 2013). Despite the hypothesis that cultural norms regarding social interactions may 
partly explain some Hispanic/Latino health advantages, no study has evaluated cultural 
ideals about social relationships in relation to blood pressure (Jasso, Massey, Rosenzweig, & 
Smith, 2004). Simpatía, a Hispanic/Latino cultural value emphasizing social harmony, 
conflict avoidance, and acquiescence (Triandis, Marin, Lisansky, & Betancourt, 1984), may 
be relevant to understanding hypertension. There is no English equivalent to the term 
simpatía (Triandis et al., 1984), but it can be characterized by concepts such as 
agreeableness and politeness (Ramírez-Esparza, Gosling, & Pennnebaker, 2008), and has 
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shown modest relationships with other Hispanic/Latino cultural values such as respect (Yu, 
Lucero-Liu, Gamble, Taylor, Christensen, & Modry-Mandell, 2008) and familism (Gamble 
& Modry-Mandell, 2008). Simpatía has been studied in the context of substance treatment 
(Griffith, Joe, Chatham, & Simpson, 1998) and family relationships (Gamble & Modry-
Mandell, 2008; Yu et al., 2008; Sotomayor-Peterson, Cabeza De Baca, Figueredo, & Smith-
Castro, 2013), but not in relation to physical health outcomes. In the absence of such data, 
studies of agreeableness may be used to inform hypotheses regarding the health implications 
of simpatía. The literature has focused primarily on non-Hispanic/Latino Whites, but 
suggests that being more agreeable predicts lower blood pressure (D’Antono, Ditto, 
Moskowitz, & Rios, 2001; Miller, Cohen, Rabin, Skoner, & Doyle, 1999; van Reedt 
Dortland, Giltay, van Veen, Zitman, & Penninx, 2012). However, one recent investigation on 
negative social interactions and hypertension in older adults included agreeableness as a 
covariate, given that it was related to increased hypertension risk (b = 0.38, p = .03; Sneed & 
Cohen, 2014).
The purpose of the current study was to extend the sociocultural understanding of 
hypertension in Hispanics/Latinos. The primary aim was to examine the relationships of 
social support and simpatía with hypertension status after accounting for standard covariates 
(sociodemographic characteristics and health risks/behaviors). It was predicted that higher 
social support and simpatía would be associated with lower rates of hypertension. 
Exploratory analyses were conduced to test the interaction of social support and simpatía on 
hypertension prevalence, and to examine sex as a moderator of social support and simpatía 
on hypertension prevalence.
Method
The current study was based on data from the Hispanic Community Health Study/Study of 
Latinos (HCHS/SOL) Sociocultural Ancillary Study (N = 5,313). The HCHS/SOL (N = 
15,079) is a multi-site cohort study designed to evaluate the prevalence, incidence, and risk 
factors for chronic diseases among Hispanics/Latinos. Participants were recruited from four 
field centers (Miami, FL; San Diego, CA; Bronx, NY; Chicago, IL). The sampling strategy 
(LaVange et al., 2010) and approach (Sorlie et al., 2010) are detailed elsewhere. Participants 
attended a baseline visit with physical exam and interview-administered surveys. Study 
visits took place in the morning. Participants were asked not to perform physical activity on 
the morning of the exam, and to fast and refrain from smoking for at least 12 hours. 
Participants were asked to bring in all medications, which were barcode scanned or 
transcribed and coded manually. Height and weight were measured in light clothing without 
shoes in the standing position to the nearest .01 cm and .1 kg, using a standard wall-mounted 
stadiometer and calibrated digital scale, respectively. Three seated blood pressure readings 
were obtained using an automatic sphygmomanometer following a 5-minute rest.
Approximately one-third of the cohort attended a separate visit for the HCHS/SOL 
Sociocultural Ancillary Study, which entailed an assessment of socioeconomic, cultural, and 
psychosocial factors (Gallo et al., 2014). Recruitment for the ancillary study began during 
the second wave of parent study enrollment and all HCHS/SOL participants were eligible if 
they were able and willing to complete a second visit within nine months of the parent study 
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exam; 72.6% of the 7,321 parent study participants attempted for contact participated. The 
sample is considered a representative sub-sample of HCHS/SOL participants, with the 
exception that participation was lower in some higher socioeconomic strata (Gallo et al., 
2014). Assessments were administered by interview and included the measures of social 
support and simpatía used in the current study. Standardized reviews of randomly selected 
interview voice recordings were conducted periodically to ensure fidelity of protocol 
implementation and accuracy of instrument delivery. Participants were compensated $60 for 
their time and effort. Institutional Review Board approval was attained from all sites for all 
HCHS/SOL and ancillary study procedures. All participants provided written informed 
consent.
Measures
Hypertension—The second and third blood pressure readings were averaged to indicate 
systolic and diastolic blood pressure (SBP; DBP). Hypertension was defined according to 
Joint National Committee on Prevention, Detection, Evaluation, and Treatment of High 
Blood Pressure-VII criteria (Chobanian et al., 2003) as any of the following: average 
measured SBP ≥ 140 mmHg, or DBP ≥ 90 mmHg, or use of antihypertensive medications.
Social Support—The 12-item version of the Interpersonal Support Evaluation List 
(ISEL-12; Cohen, Mermelstein, Kamarck, & Hoberman, 1985) was used. Respondents rate 
their perceived social support on a four-point scale ranging from definitely false to definitely 
true. The total score, representing overall perceived social support (range: 0–36; higher 
scores indicate greater support) was used and has been validated in the current sample (Merz 
et al., 2014). Internal consistency was α = .818 (Spanish α = .804, English α = .857).
Simpatía—The 10-item version (Sotomayor-Peterson, Figueredo, Christensen, & Taylor, 
2012; Sotomayor-Peterson et al., 2013) of the Texas Christian University Simpatía Scale 
(Griffith et al., 1998) was used. Respondents evaluate the importance they place on different 
aspects of simpatía on a five-point scale ranging from not important to extremely important. 
Scores range from 0 to 40; higher scores indicate greater simpatía. In this sample, a 1-factor 
structure fit well overall and structural measurement invariance1 was established across 
Spanish and English languages. Internal consistency was α = .751 (Spanish α = .751, 
English α = .766).
Sociodemographics—Variables included age, sex, self-identified Hispanic/Latino 
heritage, marital status, income, highest level of education, the number of years living in the 
U.S., and nativity. The language in which a participant chose to complete the interview for 
the HCHS/SOL Sociocultural Ancillary Study determined Spanish or English preference.
Health Risks/Behaviors—BMI was calculated as weight in kg/height in m2 and 
categorized according to the National Heart Lung and Blood Institute (1998) criteria as 
underweight (< 18.5), normal weight (18.5–25), overweight (25–30), obese I (30–35), obese 
II (35–40), or obese III (> 40). Physical Activity was categorized as high (vigorous activity 
1There were small factor differences across language in 4 items. Because the differences were small in magnitude and model fit was 
adequate, it is unlikely that this conferred any substantive affect on measurement precision.
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≥3 days/week and total Metabolic Equivalent of Task units [METs] ≥ 1500, or moderate and 
vigorous activity 7 days/week and total METs ≥ 3000), moderate (vigorous activity ≥ 3 
days/week and daily vigorous activity ≥ 60 min., or moderate activity ≥ 5 days/week and 
daily moderate activity ≥ 150 min., or moderate and vigorous activity ≥ 5 days/week and 
total activity/day ≥ 600 min.), or low (all values lower than the moderate criterion) using the 
Global Physical Activity Questionnaire (World Health Organization, 2009). Smoking status 
was categorized as never smoker (< 100 cigarettes in lifetime), former smoker (≥ 100 
cigarettes in lifetime but not currently smoking), or current smoker (currently smokes on 
some days or daily) [Centers for Disease Control and Prevention (CDC), 2010]. Alcohol use 
was categorized as non-drinker (no alcohol in the last year), former drinker (stopped using 
alcohol in the last year), low-risk (≤ 7 and ≤ 14 or fewer drinks/week for women and men, 
respectively), or at-risk (>7 and >14 drinks/week for women and men, respectively; CDC, 
2010).
Statistical Analyses
Descriptive and inferential statistics accounted for design effects and sample weights to 
produce weighted population estimates (LaVange et al., 2010). Analyses were performed in 
SPSS Statistics 19.0 (IBM, Inc., Armonk, NY) and Mplus 7.2 (Muthén & Muthén, 2006) 
using complex survey procedures. The social support and simpatía variables were normally 
distributed and modeled continuously. Multicollinearity was not detected among the 
predictor variables. Logistic regression was used to evaluate the associations of social 
support and simpatía with hypertension prevalence (model 1: hypertension regressed on 
sociodemographic covariates, social support and simpatía; model 2: health risks/behaviors 
added to model 1). Additional models were run to test the possible interactive effects of 
social support and simpatía (model 3: social support X simpatía interaction added to model 
2), and to test whether sex moderated the associations of social support (model 4: sex X 
social support interaction added to model 2) or simpatía (model 5: sex X simpatía interaction 
added to model 2) in relation to hypertension prevalence. The social support and simpatía 
scores were z transformed (Ms = 0, SDs = 1) prior to analysis to facilitate interpretation.
Results
The sample is described in Table 1. The majority of respondents were born outside the U.S., 
Spanish speaking, overweight (BMIs: 14.49–70.35), not physically active, non-smoking, and 
not drinking in excess. Less than one-third (28.9%) of the sample met the criteria for 
hypertension. Social support and simpatía were modestly correlated, r = .14, p < .0001. 
Social support and simpatía were also examined across sex and Hispanic/Latino heritage 
groups (a table of these results are available from the authors upon request). There were no 
significant differences between women (social support: M = 26.27, SE = .19; simpatía: M = 
26.70, SE = .16) and men (social support: M = 26.61, SE = .19; simpatía: M = 26.97, SE = .
13; ps > .05). Across heritage groups there were six significant differences for social support 
(Cubans reported higher social support compared to Central Americans, Puerto Ricans, and 
South Americans, ps ≤ .001; Mexicans reported higher social support compared to Central 
Americans, Puerto Ricans, and South Americans, ps ≤ .002) and four significant differences 
for simpatía (Mexicans reported lower simpatía compared to Dominicans, Central 
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Americans, Cubans, and Puerto Ricans, ps ≤ .001). However, it should be noted that the 
differences were minimal (social support Ms: 24.97–27.16, SEs: .22–1.15; simpatía: Ms: 
25.99–27.79, SEs: .15–49).
Table 2 describes the models testing the study hypotheses. The sociodemographic model 
(Model 1) fit well, z = 17.81, R2 = .38, p < .0001. Social support showed a small positive 
association with hypertension, OR = 1.10, 95% CI (1.01, 1.20); a 1 SD increase in social 
support was associated with a 10% higher odds of hypertension. Simpatía had a modest 
inverse association with hypertension, OR = .85, 95% CI (.78, .92); a 1 SD increase in 
simpatía related to an 18% lower odds of hypertension. Model 2 included health risks/
behaviors and also fit the data well (z = 22.26, R2 = .46, p < .0001). In this model, the 
associations of social support and simpatía with hypertension remained statistically 
significant after accounting for these additional explanatory factors (Table 2). Social support 
showed a small positive association with odds of hypertension, OR = 1.11, 95% CI (1.02, 
1.22). A 1 SD increase in simpatía was associated with 20% lower odds of hypertension, OR 
= .83, 95% CI (.77, .90). Given the unexpected positive association of social support with 
hypertension, individual logistic models were built that included social support and each 
covariate (examined iteratively, in separate models) to determine whether any covariate 
functioned as a suppressor variable. Across the models, none of the covariates led to a 
significant change in the social support-hypertension relationship. This pattern of findings, 
combined with the lack of collinearity among predictor variables, suggests the absence of a 
suppressor effect that could explain the counterintuitive (albeit modest) positive association 
of social support and hypertension.
Three models exploring interaction effects were also fit to the data (Table 2). Model 3 (z = 
22.25, R2 = .46, p < .0001) tested the social support X simpatía interaction, which was not 
significant (p = .433). Model 4 (z = 22.32, R2 = .46, p < .0001) tested the sex X social 
support interaction, which was not significant (p = .933). Model 5 (z = 22.53, R2 = .47, p < .
0001) tested the sex X simpatía interaction (p = .024). This significant interaction terms was 
probed by calculating simple regression lines for each sex group. Sex stratified analyses 
showed that, in women, the simpatía-hypertension relationship was not statistically 
significant (p = .454); however, for men, simpatía was a protective factor, OR = .733, 95% 
CI (.653, .823, p < .0001). For men, a 1 SD increase in simpatía was associated with 36% 
lower odds of hypertension.
Discussion
Previous investigations have acknowledged the roles of psychosocial constructs, including 
social support and Hispanic/Latino cultural values, in physical health. Few studies have 
evaluated psychosocial predictors of elevated blood pressure in Hispanics/Latinos, and none 
to date have investigated simpatía. Thus, the current study sought to describe social support 
and simpatía in Hispanics/Latinos, and to determine whether these constructs were 
associated with hypertension prevalence.
Overall, the average social support scores reported in the current sample are similar to those 
reported by 1,399 mostly (84.5%) non-Hispanic/Latino White respondents using the 
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ISEL-12 (M = 28.8, SE = .15; Cohen, 2008). Men and women did not differ on their levels 
of social support and simpatía, which is consistent with previous reports using the same 
measures (e.g., social support: Cohen, 2008; simpatía: Sotomayor-Peterson et al., 2012). 
Across heritage groups, several significant differences were observed; however, we caution 
against overstating these findings given their small size (e.g., for social support the largest 
heritage group difference was 2.19 points out of 36 points; for simpatía, the largest 
difference was 1.80 points out of 40 points).
In the main effects models, social support and simpatía were independently associated with 
hypertension. Paradoxically, higher social support was associated with greater odds of 
hypertension. As predicted, simpatía was associated with lower odds of hypertension. There 
was no evidence that the social support-simpatía interaction clarifies the sociocultural 
pathway in Hispanic/Latino hypertension prevalence. Sex did not modify the effects of 
social support. However, simpatía predicted hypertension risk among men, but not women. 
For Hispanic/Latino men, greater simpatía was associated with lower odds of hypertension.
The social support findings seem to contradict a large body of research, however, prior 
studies have also suggested that support is not unilaterally health promoting (Uchino, 2006). 
Indeed, several investigations have linked higher social support to poorer health outcomes in 
Hispanics/Latinos. For example, social support was correlated with poorer glycemic control 
(b = .18, p = .04 in the fully adjusted model) in a prior study of 766 Hispanics/Latinos with 
diabetes from the HCHS/SOL cohort (Fortmann et al., 2014). Gorman and Porter (2011) 
also found that hypertension prevalence was lower among older adult Mexican-American 
women living alone (versus living with 3 or more persons). Although social support has 
many positive features, negative aspects of social relationships can be a significant source of 
stress (Uchino, 2006). For example in a large sample of Hispanics/Latinos from multiple 
heritages (N = 2,450), family cohesion, which imparts some aspects of social support, was 
linked with increased distress when coupled with family cultural conflict (b = .06, p < .05; 
Rivera, Guarnaccia, Mulvaney-Day, Lin, Torres, & Alegría, 2008).
It is possible that cultural differences in the transactional nature of social support among 
Hispanics/Latinos (e.g., obligations to assist family members; Alegría, & Woo, 2009) may 
help explain the current finding. Future studies aimed at disentangling the positive and 
negative influences of social relationships in relation to hypertension among Hispanics/
Latinos are warranted. Specific areas for inquiry include evaluating health differences 
related to specific social relationships (e.g., familial, spousal, community), types of 
supportive behaviors (e.g., emotional vs. instrumental), and determining whether 
expectations for reciprocity or other demands undermine the protective function of social 
support in relation to health among Hispanics/Latinos. It is also worth considering the 
possibility that the ISEL-12, which was developed using primarily non-Hispanic/Latino 
samples, provides an incomplete experience of social support in Hispanics/Latinos. 
Although the measure appears to be performing adequately, and there is not evidence of 
biased responding in the current sample (Merz et al., 2014), culturally relevant aspects of 
social support germane to clarifying the aforementioned issues may not be fully captured by 
the measure.
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Interestingly, men’s, but not women’s, odds of hypertension were lower in the presence of 
greater simpatía. Although other studies have suggested that social phenomena benefit 
men’s health more than women’s health (Orth-Gomér, 2009), the processes that explain this 
effect remain unclear. It is also plausible that Hispanic/Latino gender role expectations are 
contributing factors (Alegría, & Woo, 2009). Perhaps for women, simpatía involves 
acquiescence and compliance for the sake of social harmony, but for men being simpático 
means being less competitive and conflictive. Given that empirical study of simpatía is 
relatively new, additional research is needed to replicate the current findings. Future studies 
should also aim to test the potential explanatory pathways that may underlie sex differences 
in the health implications of simpatía.
This study has several limitations. First, the observed relationship magnitudes were small. 
Second, blood pressure was measured 3–9 months prior to social support and simpatía. 
However, given that most respondents completed the sociocultural study soon after the 
parent study exam (Gallo et al. 2014), and social support and simpatía are relatively stable 
constructs, the data were considered cross-sectional. Third, physical activity, smoking, and 
alcohol use were based on self-report, and information on the previous drinking patterns for 
former drinkers was not available. Given that alcohol was only used as a covariate, it is not 
expected that this substantially affected the results. Finally, the HCHS/SOL is not a 
population-based study and data were not collected in some geographic regions where many 
Hispanics/Latinos reside (e.g., southwestern states). Despite these limitations, the current 
results contribute to a growing literature about Hispanic/Latino cultural values and health. 
Although this area of study is in its infancy, the implications of the current study may inform 
the development of social-health frameworks, a greater understanding of risk/protection 
profiles, and the tailoring of effective prevention and treatment strategies for hypertension in 
the growing U.S. Hispanic/Latino population.
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Table 1
Description of the sample (N = 5,313)
n Unweighted Percent Weighted Percent or M ± SE
Hypertension 1,538 28.9% 24.2%
Social Support 26.42 ± .14
Simpatía 26.82 ± .11
Age 42.48 ± .38
Sex
 Women 3,299 62.1% 54.9%
 Men 2,014 37.9% 45.1%
Latino Heritage
 Dominican 534 10.1% 11.7%
 Central American 553 10.4% 7.6%
 Cuban 775 14.6% 20.3%
 Mexican 2,080 39.1% 36.5%
 Puerto Rican 880 16.6% 15.8%
 South American 350 6.6% 4.8%
 More than one/Other 137 2.6% 3.3%
Married or Cohabitating 2,969 55.9% 54.6%
Income
 < $10,000 888 16.7% 17.7%
 $10,001–20,000 1,673 31.5% 33.6%
 $20,001–40,000 1,577 29.7% 31.7%
 $40,001–75,000 556 10.5% 12.0%
 > $75,000 178 3.4% 5.0%
Education
 < High school/GED 1,898 35.7% 32.7%
 High school/GED 1,368 25.7% 28.2%
 > High school/GED 1,940 36.5% 39.1%
Years in U.S.
 < 10 1,247 23.5% 27.2%
 ≥ 10 3,138 59.2% 50.9%
 US Born 917 17.3% 22.0%
Spanish Language Interview 4,166 78.4% 72.6%
BMI in kg/m2
 Underweight 42 .8% 1.0%
 Normal 1,005 18.9% 21.0%
 Overweight 1,961 36.9% 36.9%
 Obese I 1,385 26.1% 24.6%
 Obese II 578 10.9% 10.3%
 Obese III 331 6.2% 6.1%
Physical Activity
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n Unweighted Percent Weighted Percent or M ± SE
 Low 3,245 61.1% 11.4%
 Moderate 1,531 28.8% 29.8%
 High 486 9.1% 58.8%
Cigarette Use
 Never Smoker 3,240 61.0% 61.3%
 Former Smoker 1,094 20.6% 18.1%
 Current Smoker 974 18.3% 20.7%
Alcohol Use
 Former Drinker 1,752 32.9% 30.4%
 Never Drinker 1,105 20.8% 20.0%
 Low-risk Drinker 2,193 41.3% 43.6%
 At-risk Drinker 261 4.9% 6.0%
Note. Variations in total sample size across variables are due to missing data; n (%) was calculated for each categorical variable, M ± SE was 
calculated for each continuous variable; GED = General Education Development Test
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